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15 




(a) lat^Pi^^^^ 

(b) xd-^+ra^atffiraJfc^^-^*^^-' 




#1; (MS 

(d) *««^(d, k)$R^^^** W8 



2. **R5P!l5l* 1 «6W^ £4#«E^ ***** r * 4 



5^6 



20 



25 





4. — m/n 

(b) ai5±«^HWft^^ff^*fe** 

(c) ^^^^faJJ^^JWiP^^^^"" 

(d) m/n 





30 
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01801778.9 #L M ^ ik 13 

( e ) sij*^^(d, k)^mf¥n^^^mm^, ^mmmmm 



10 



25 



5 h£ 6o 



7. ^&*>J^4J^lft^&, M^rtt^ 



8. tl$g*5lf!j^^ 4 #r*£&W£fe, , ^Eii^^^J m/n=9/13 

15 WfflNRTF. ffift&m (a) ^A^^J^2^ii 



&*J*/>$U@l*I3l 364, #Rmm&m r 5o 



20 lO.^^^flJ^^40f^M^^#ffi^:^ '^ia^¥^m/n=6/ll 

fitter, mm#m <a) jkf#a#18^#37 8 ^mb 



ii. «^^f'J^* io ^f^W^r^, K#tE£^, 0f^J^iScig 



i3. 12 B^^^^fe, m^mm^t 

30 ^^^^/MfP^ffilejo 
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ft jpj k * ^ m/m 



25 



14. mffi&fflg$i 4 ffi&MJj , &ffim&% m/n=9/13 

#J. d=l WfitBfcT, 0f^jgr^5, ^JLk^gUc^F 10c 



5 i5Mffiumm&4ffim&ij]8k,&&m&T , &mmm% m/ n =6/i i 



16. — tn/n W^^^#^«^/^?'J^^^iIf'J^^-W^S, 
^ m<n, ^fi^S^^S: 

m/n^4^&&^iJ$#&J&(d,k)^Pg. 

15 ##J; 



20 17. *M&f'J^ 16#n£6W&> J^&KJt r^J 4, 

5 6o 



18. ll^^X^Jg^ 16^^J^^, ^fitt^, ^fMSrSl 



19. — m/n mmmmmmffi¥J¥mm&&iMM^^m 



30 
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# 45 H4/55I 



5 

io 20. m^^'J^* 19 ff^6<j^s, ^#ffi^ET, mmm^M 

21. m^^^'J^^ 19/?r3£G^v£, ^#M^P, #n£4£^r^4, 
15 5^c6o 

22. MffiU$m$< 19 

m/n=9/13 fftltt^T, ^^"J^^liA^^^J^^ 2 ^h^^^o 

20 23. mmum^ 22 mmM%&, mmn^Wim 

t^Miffil^^ 364, ^J.^J^^r^5o 

24. tI^&*'J^ 19 3Wffi&-"JS ^t^5i^^ 

m/n=6/n mmuT, m&Mft^ftmAmm^Mfr*) s^mm&* 

25 

25. mmnmm^ 24 #f*£i&^v£, 

&MJ:'bnffim%} 91, #M#fj££^ r ^7 5o 

26. *I3SWJ^ 19 Bf&lftTm, M^M^J^ 

30 MW^IW^l. 
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27. mwimm* 26 fmm-nm, %m®.&^> m^mnm 



28. mmxm 1 ^* 19 ^f^^^v*- ^ae^. 

m/n=9/13#B.d~lMtt&T. 0T&-&£r*5, k S^ilfck^ 10. 



10 



29. ««*UPJH# 19 0r*fcW2f$5fe, SGMSEfc^, £*H8*fc 



30. -ItiWJ^t 1 M 15 



15 
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ift m =B 



H 1/1335 



m%mm (do ^w^aj^ 
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®#^^7(d, k)ti5i^#fI^:S^PS^ (run length limited code) 
Bt£.r&#J&ty&M%TMiXM%nytfcMM%t° K. A. Schouhamer 
Immink ft^g % ijzWBMftfeJ&9L&W < Codes for Mass Data Storage 
Systems) , (ISBN 90-74249-23-X, 1999) W^ + l^TSIIMi^ 



^fI-fe^^PS^Jt-¥-UW^!)3#iB^ ( non return to zero , NRZ) 



7]N 



ft(d, k)^*, ^^T±i6W-ia^^imiJ, IWI^PfiinTPgf'J: fti£ 

"i" ^fsiM^ia^d^ "o" , XR&mmmm "\" zm 

^flfciBSfcjBfct k ^ "0" o m-^PS^J a ft® A^^^HfeTB^: "^'J " l " 

fe^ffijf ( phase locked loop ) "fft^" ^ ?l3IL$£^W 1 &fi#3&#tS 



30 



»j*n, ft(i, 7>m. ^ia^w "i" ti'BifM^ i ^ "o" , n-\i 
^Eia^w "i" ^fajT^ja 7 ^ii^ia^K) "o" . g§mi:#JWJiiii 
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ift m M2/1 3jff 
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15 
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25 



Tmin ( oTWffl(d+l)T 2T, ^4* T &tB 

Sm^lJ (wave train) + ift tb#ftt fU Pi - S £ Jl Tmax (rTU* 
ffl(k+l)T^^) ^"P 8Tc 

$MS-%W£l&. fB£3&$&#fJ> (edge information) 2T #1 3T 

& (defocus) Sl^JlRjfiM (tangential tilt) W H jft # » 

M£h #15 Mix* SET. ^*M*<I^tB (2T) fKHB^-t&W^te 

mp ffi&&* mat, nmmm^mff^Mihm^mo & 
fi4;^^o ^p^Efeiii^yM^jyw^^^^J^^wi:^ (do wt& 
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% W 45 3&3/13jU~ 



$C##)DSV (ft^M., Digital Sum Value) gMfel. DSV^tk^jT- 

io ^JftteJRJgffi#PJto&fn. Jt^J^ + W "l" IP "0" ( & ft it 

tWfl^JftJ nrzi «iWM#SllW) ^^S'JJi^^+i SJ-i W<S. DSV 

u&^f&mm^miM. (dsv) M'**ft^^it^ / a#te^Ei^S' 
ziaifwmmtk*&J¥?m dsv, ^^^r4tki}f j^^j^ffiAf^^^s m 

DSV ^^iJbb#M^mfitJo *Tft*««i«*. fl53?ft DSV nfflim 

20 

m4m j %ffift2.mm\mp (sync) m^o vtmm, ^.mmm^^nz 
^m&wm&m^o mis, m&&&&& s ^m^-mm "o- mmm 

25 2 >h*3E» "i" MimfrmjfMmm "o" w k tk#^j, bp 2 -t* k 

^ "o" mmmUo 

30 "0" ^IM^^^Jo 



I « ^ £4/1331 



femm^fflT&W^ 4,591,000 ^IBicT^fflitl'HH^^^I^^-^ 

iB*Sft#±ia*^«*^r | Wfll^W« : P- «iftW^»*&7 4-14 ilftl 

(EFM) 36 gE, ^ffi^^^S (CD) gfc'>Sbfc# (MD) iiiB^HtJ- 

efm Tifty-fflr-^saa* s tfcwwtf A^#ai**4tja 14 

word) o 

=2 k=io -t- "o" . *t*J£^*#. frmm^Z-Wz®. 

twgh^, ifcsit^ «ooi" . "oio" > "ooo" m "ioo" o «TW 

prtgw 3 hsw«^. ifctt* "in" > ^n" * <<101 " m " no " 
m^mmmm^m^o & 33 3 imm^^w 14 

#j 10 ^ "0" jta 3 tfc#^£-^WMi° 

^^^TSitii^^aii^^^' ^^^^ 

+ E^*:*Wa3»MA# 588 tfc# + 27 kb4#, 4.6%o K&Ktt 3 

bmm ^^, #mm*k*&& pla 14 

^15 ( 8 bb#) . 
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T& W H H5/13M 



Jsm m m^Wi; ^^n^nmiliW^ (scrambling) 

m j¥ n *¥ & # — -t* (d, k> ^ u i¥ n u ia ^ pj ia ^ ^ m ± <. 



± J& 3- ^ * I5J 0 ?'J ; *t # "t 1 fa] W J* ?'J ^ tf 1i P Jfc M ^ — £B ^ ^ f¥ 



ii 
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10 



15 



20 



25 



2 a^Tffi^^^^friS (augmenting) *P Jq ft fa 31*9 

6 &^TMffi*&w^ffi¥Mfr%mi¥mmAm&±^*p&} 



a 7A 7B &mi3Mfc«*fttetfcs&/#M!ft«s 



8 M^Tffl^*S*g*SBJMiB^W(d, k^PR^atrHiafi? 



30 



1 



12 



01801778.9 T& Q ^ ^7/135? 

mmmmmm^^ 20, 22 mmpmm 19 m&md, k> 
5 mm^&^m.mm 25 o 



tarn im^> mm%m&&!££.®20, 12 M^<jt:^wm^m 
@o 20 ^.^rit^ 40, Fm^4omim^mfft^^wmffi 

¥ 19 lBS£^W;fc^^£/#^*l^?!J 41c ^mftM 41 RT^f^J 

10 #-±tkirii^ 40 m.i±iEm¥¥$;W&mffi¥ 19 iftitum, ^sk^m 

R$Lm 20 3£^*pi« 42, -&rt*mj¥m 41 — ^-^±ik3s.if 
42 (^^j^iwi^to^) o ^m#^^^ij 21 ^mm^ 19 tb^ 

20 19 i^i^ftti? 19 2'^* m&n 4i 0 

m 3 m^7&#3§ 22 mwrnxum. 22 t-(d, 
25 mm\\2\ Mfr%<{^™imm¥-, qi-tit» ^(d, k>*M 

3§ 50 WSUHlJT, & q-t m tt#^M$£#^ q^h n fct#^, ^ n>m„ 
(d, k)li5ifl 50 pmJi.#ifc m=2^ n=3, d=K k=7 G^TtM, W 
jlk m=l> n=2^ d=2. k=7o 

30 ffi&Jfe, ^7T^#^W^^^^' 50 fft#l&^ m=9, n=13^ 



13 



9 



d=l, mm m=lK n=16. d=l, m=13. n=19. d=lc 

-^.^^jf^ PCT ^if No. PCT/KR00/01292 (^^Z^Uffl^it No. 
09/707,947) . %b¥k%$i 50 WOA ^ W # ft m=6. n=ll> d=2, ^# m=lK 

n=20. d=2, 3R# m=7> n=13. d=2o 3£S^m#^ *<£?Tlft PCT ^ 
if No. PCT/KRO 1/003 59 o 

22 52, -S^#^#^(d, k)^fW?>J 51 



&#3£ 22 SE&^S 52, -£5>«45^&(d, k)^PSJWJ 51 tfj 

M^fiMJ^fiSS- 22 a^fe^S 54, *&jfe#^r 

W*ffi5®^W#3ft(d,k)^R^J 51c 

k)gPgJ¥?!j 51 IS:^"?*- 4 #r^, ^lj®f^2 52 

fi^62, Tmin ?8?*H£Jt 64. WJHlMf*]^ 66o 



"o" #gfcjgjgsiM##&(<i, k)^ps^^ij 51 ^tfeassiw^ 

M "0" ft ft* <a##fc "0" c Sp±#d£, "0" 

JtW^ffJ. ^tf Hta^tb^KB^^^t-ifc' "0" Mi-Kit*^, 



14 
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T& m 15 319/1 3 Jft 



SmitH^ 64 «!lS5£^8<J Tmin C&ljfl d=l, Tmin ^ "01" , &1 
m d=2, Tmin 3? "001" ) tg^fiMS. & =MH± £ M ft 
'Tmin' ftff^ ( MTR ( :f[^$^#fl , Maximum Transition 
Run) , "01010101..." "001001001001..." 

l^&Pm 62 &^£#ft(d, k)^PB^U 51 

^^tS^^^^Jffl^^JM, SSitHSI 66 $!lfi:# 

j£(d, k)^Pfc^#J 51 #J DSVo ffi&ife, DSV ftjSeffc. H^J^^^J 

15 

20 

-tm^ k m "o" hsfs. @itt, m^m^mMma.^m^m^Wi^m 

^iHftSHIf-^. &4> "1" "0" #£3££"Ji2 

30 mm, rti^^tti rras? 19 &<m#^jjr: 



15 




AJInM*. IP A+r=cm, ^ c &ftMtf}^%l - 

#ij*P, ^^^^ m/n=9/13 itf, ftUH A *J 728, jmjJ«&ffiHft*# 

Wrftl, 10. 19 ^ + r. ^JEgflJ DVD ECC 

(^^-fMl^iM 91 ^1?lftffl^ft^> > ^ A=728 

^rl#T l, WJ-^mASMB^ 19 ffl^«£-iBW*^W» 

@^ 2 (=2') , 2 >h^fU^0 41. <Bdt, 3&#^S 54 ?FX»T 

2 >h + ^#Jff*SW#3&(d, k)gPBJ*?!l 51o Hlik. r=10 ^nT 

H*fcj±ra#ttHtttt*.^' 1024 (=2 10 ) >k»pu##i 41 m& 

ftjJH r fll&Jgfc 10, PJtSU 1024(=2 10 )^^T AblM#i. »**T 

« 5 *ftfi*W;fr»+. » 728 t£# (A) ^IrAM^^J^ 

^ 2 -t* 364 tb#wmiga 19, tst 19 mmfrMMtomrm & 40. 

728 tb#^^sy^#±^tu^lu®^Bffi®A7IeI^fB-^^W^:^o 

Wr f *5. H, .... ^jati^- s-r*t# 40 Mmm^mTMfr 

& 728 tfc#M»A8lg^fl<l*ES. r»* 40 ffli±*F*I^W 32 (-2 s ) 
>Mfe^^«C|g^ 19 ^S^ffi^^M" 364 tfc#W^^ 32 ^^fa] 
#*|41, @*/364(A,)+5 (r.) 9 (m) KH&#. 5*32^ + ^*141 



m/n=6/ll A=728, »&flfft*#W r £ 4, 10. 
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16, ...o #&d&fcM#-&Jg#J r <f, 4^-£fta£lft, H^J 16 (=2 4 ) ^ + |h] 

& m/n=6/ll ffti*5$tT3W-fecS r — #^V*J^>t# 728 bt>W (A) 

5 ^^rAif^^iJ^^ 8 >h 91 (A f ) &m^XMq£iJ 

40 ±0 ^^j^m^i*, fttt^ r g 5, m% 91 ca,) +5(r,) 
j^6 (m) iftf&iko gjifc, ^gij^32 c-2 5 ) ^m^m^mmuu 

10 #0 S6l^Ta#W^l«l. 

#K 6 ^mS/^tfJ^i&^J*, 728 fcWft$frA&$g^%fe:&J#3j 3 
^A/h##J3j 247 > 241 m 240 ftj&ig^ 19„ H&lfcxM^. ffiUffl 
T-^^Jt^W^W^ r ft^ 247 tt#^P 241 ItW^M 

15 ^, ^ffi 5 tfc«6fl<MM"?. 240 tfc# 6*1*18^ » 6 tb#6<Jic 

^„ Hjlfc, ^mT--^A'h6«}g^£/& 32 (=2 5 ) ^^fUJ^^J 41, 
M^jJg— ^^W*1B^^ 64 (=2 6 ) >h+^I^J. 

20 252 (42m) , 246 (41m) 246 (41m) , 'EClfPS m (=6) ftjf£ 

S 7A S^ift^i&^JI, S^Tttffil^— ^^TtAH^W pct 

No. PCT/KR00/01292 + W^feiHf&JM^f^MteS^tt. S 
^^^jM i^ d=l, #J.$6li9*K(m/n)=9/13 W*#TtffW. 

30 



17 



n w 4? mu/im 



# ■ ^rmnit-25dB c&^m^um^ &&m&M<& , &> m®& 10 

l^±i£# k ^J^ 7A 'XI' E) o m£$f[^#J^ r 

HI^^/ 5, -fBj^Pj W^^,tb*^:iS[@ 32 (=2 5 ) m^W^C?lo S7AW 
JAL, £ k=14 gKj&fTF* tftmmmn PlUkk 32 M'hf'J 15, £. k=12 ft 

#r#ToJWM^?'J 17, ^k=n M&ft'mUl&'bM 21o 

^fij^ij 41, ^B^^^^^^fsJi^^a^iPlfc^^^M^^^-^^ 

21 o 

m PCT ^if No. PCT/KR01/00359 

^^^^^^^4", ^7^tf#tl:-25dB &t£& 
13 LU±.J&#k^ 7B 4lft 'X2' E ) o 1m%:i&m<W'&M& 

bt-25dB jg£f, ;AS7B^S^W 'Y2' EbIJE, k=15 ffo&#T, 
#t53ftff @ ofWA 32U'bM%! 22,^k=14 ft#r#TWU^'hi'J^ 25, 

£ k=i3 M&ftT*S&U'b%m 27. 



18 



01801778.9 % W ft MlS/im 



a,, a 2 . a 3 , a„ immmm^, mtmrn^m^ a rj 

5 A+r=cm |ft tt# r, 5£ nj £Jl$E# tfc-25dB S£f 

15 mi*±WMtf}> tWiW^ D^Afhr^m/n+I^bfc^S, D 

^Cll^:M^(A r fr i )*m/n> #m&(d, k)#}M° & D ^(d, k^PSiT-^J 

23 MMnliJATOSI 102 ±, 102 ^JWJ^^ n bfc#W^$m 

20 ^^^^j'Ka^jpttfr^^fBi^^J 41. j&js, rmmmm 104 

© #f W itt m A n m IhI #3 Ift M X * n |£ @ [ft ^ tt. . 
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i# m =B ffi 



i 1/631 
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_J 



2 




20 



3 




22 



20 



01801778. 9 



m u m m M2/e>-% 



4 



60 



62 



~7 
51 



T 



> 



55 



64 



<5d 



52 



21 




5 



m/n = 9/13 



jnlfc,(d,k)^^J, 



728b 
(ECC»«9Sfeig) 




/9 



364b 



JP$fc,(d,k)l^*J, 





t 
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& m 15 m m m^/ejs. 



6 





247b 



I . I - 



cm 



in4ft,(«yc)ifil«!l, 



728b 

(Eccmmmm) 



/ 





4 




4/ 




2raift > (d > k)ii?f!J, 
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ft m 15 » ffl 
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% m & m m me/m 



7B 



-14 



-28 



-30 



-25dB 



d=2, m/n = 6/11 
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DkDEC 
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